Louisiana Nutrient

DEQ Reduction Strategy

STATE OF LOUISIANA

2002

Landsat 7 Satellite Imagery,
Enhanced Thematic Mapper Plus
TM-Panchromatic Merge
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Gulf of Mexico Alliance

IIIIIIIII

- Gulf Coast States met to

- Discuss a Template for

~ Nutrient Reduction

- Strategies in late summer of
2009

'» Louisianais using that
template for its strategy
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Where are the Problems In
Louisiana?

OUACHITA 2008 Integrated Report 305(b)
Fish and Wildlife Propagation

] watershed basin

] Subsegment fully meeting designated use

Subsegment not assessed for designated use

Not designated use for subsegment
[:] Subsegment not meeting designated use for dissolved oxygen, nitrogen and/or phosphorus*
- Subsegment not meeting designated use for other parameters

*May also be impaired for other parameters
as well as those listed.
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Total Maximum Daily
Loads

Louisiana and EPA have
completed more than 670
TMDLs since 1998 under
the court ordered consent
decree. Approximately 288
of these relate directly or
Indirectly to nutrient
iImpairments.
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OUACHITA

Status of TMDLs and
Watershed Implementation Plans

D Watershed Basin
@ Implementation Plan
[ | ™DLs Completed

80 Miles
1 |
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Nonpoint Source Load
Reductions

IIIIIIIII

* The TMDLSs that have been

completed indicate that from
15-100% of the pollutant

load Is from nonpoint
sources of pollution.
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Anthropogenic Sources

Agricultural Runoff
Storm Water Runoff from
Cities

Home Sewage Systems
Industrial Discharges
Municipal Discharges

Atmospheric Deposition
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY




Louisiana’s Nonpoint
......... Source Program

A revised NPS Program Is currently
out for public review and comment
until December 8t",

Agricultural Programs include

statewide efforts and watershed

specific efforts to reduce nonpoint
source pollution within Louisiana.

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY



Section 319 Grant

 LDEQ applies for Section
319 Base Funds;

» LDAF applies for Section

-~ 319 Incremental funds;

"« EPA is Placing Emphasis
on Watershed Plans as the

Basis for Section 319
Funding.

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY




Nonpoint Source Watershed
Implementation Plans

« EPA’s 9 Key Elements

~ * Detailed GIS Land-Use
Classification

e Coordination with USDA and
State Office of Soil and Water
Conservation

« Watershed Coordinators and
Stakeholder Groups
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USDA Programs through
the Farm Bill

« Nutrient Management Plans: an
estimated 320,794 acres since
2004

.+ Wetland Reserve Program:

~ approximately 217,300 acres of
agricultural lands converted to
bottomland hardwood forests

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY




Mississippl River Basin
Healthy Watersheds
Initiative (MRBI)

a USDA Program

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY




(2lp MRBI Goal
DEQ

 Improve the health of the
Mississippi River Basin by:
— Working with producers to help

them voluntarily implement
conservation practices which:

« Avoid, control and trap
nutrient runoff

» Restore/enhance wildlife
habitat

« Maintain agricultural
productivity

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY
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Mississippi River Basin Initiative -
Ranking of Total Nitrogen Yields
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Mississippi River Basin Initiative -
ND Ranking of Total Phosphorus Yields
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Mississippi River Basin Initiative -

Focus Area Watersheds
AL

[[] MRBI Focus Area
Watersheds

[] Mississippi River
Basin Initiative

B Mississippi River
Basin Boundary

[ state Boundaries
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Data Source: USGS Data, U.S. Department of Agriculture
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(2lg) Summary — What is different
DEQ about the MRBI?

 Dedicated funding in addition to base program =
acceleration;

« Focus: Resource concerns, watersheds, and
conservation practices;

« Use of wetlands to complement working lands
conservation;

 Partner involvement in initiative design;

« Competition through RFP’s in selecting watershed
focus;

« Significant partner contributions;

« Additional flexibilities in CCPI not available through
ongoing programs (for EQIP, WHIP, and CSP);

- Payment schedule: income forgone, acquisition of
technical knowledge, and producer training; and,

 Accountability and assessment, including some
funding for edge of field monitoring.

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY




Conservation Innovation
......... Grants (CIG)

MRBI Funding Categories
. —Water Management

— Vegetative Practices

— Nutrient Management

— Manure Management

— Adaptive Management

— Program QOutreach

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY



%% Types of BMPs

« Avoiding — Cover Crops,
Prescribed Grazing, Nutrient
Management

« Controlling — Residue and Tillage
Management, Grassed
Waterways, Upland Wildlife
Habitat Management

« Trapping — Riparian Cover,
Forest Buffers, Wetland
Restoration

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY




Bayou Lafourche

 Three 12 digit HUCs
In the Boeuf
River/Bayou
Lafourche Watershed
where nutrient
reduction BMPs will
ne implemented In the
nigh priority nutrient
oading areas.

8

Miles




Monitoring and Evaluation

IIIIIIIII

Three-Tiered Approach:

 Field Scale

~+ Small Watershed Scale

~ (12-digit HUC)

 Large Watershed Scale
(8-digit HUC)

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY



Regional Assessments

Regional assessments funded through the USGS NAWQA Program
Task 1 —Trend reports; completed in 2007; USGS SIR 2007-5090
Task 2 — SPARROW models; began in 2008; completed in 2010

MRB SPARROW
Lead Scientists
Coordinator - Steve Preston

Fond e et el i s sl Fioimp e

Trends In Nutrieat and Sedmment Concentrations and Loads
In Major River Bagins of the Seuth-Central United States,
19532004

Soertific ivestigations Report 2007-5090

LI, i ol i i
UL Resdeprd By
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« All regional SPARROW models and support
documentation will be published in dedicated series

of Journal of American Water Resources Association
In 2011

» Lower Mississippi Texas-Gulf SPARROW paper —
has received USGS approval has been submitted
journal for peer review



Overview

What 1Is SPARROW?

SPAtially Referenced Regression on
Watershed Attributes (Smith et al., Water
Resour. Res., 1997)

Regression-based model - model is calibrated
and adjusted to monitored loads

Hybrid mechanistic — includes transport,
loss, mass-balance, etc.

Static model - centered on a specific target
year; typically a year where spatial data have
been assembled



Overview

SPARROW model concept

Sources

Land-to-water
transport ‘

Monitored load




Study Area

Study Area
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Study Area

Land Use

§ INDI ANA

MISSOURI
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Landuse

1 Open water - 2%

mm Developed residential - 5%
g Barren and scrub - 16%

mm Forested - 19%

—Pasture and grassland - 32%
= Cropped - 19%

mmWetlands - 7%
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Model Input Data

Starts with reach network

MISSOURI

The E2RF1 digital
stream network from
the U.S. Environmental
Protection Agency was
used for this study

There were 8,375
stream reaches
and catchments in
the study area

100 Miles
—— U.S. EPA Reach File 1 (RF1)




Model Input Data

Sites with water-quality data
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Model Input Data

Final Load Sites

» After flow gage match,
» 344 total nitrogen sites
» 442 total phosphorus sites
* Load estimates de-trended
to 2002

Point of reference,

» 425 total sites in National
SPARROW model

* 68 were in the study area




Range of total nitrogen load at monitored sites

NEW MEXICQ

\ s,

Monitored Load Sites Nitrogen "
\K

in millions of kilograms
o 0-3

o 4-10
® 1-27
@ 28-55
© 56 -339
) 340 -948

MISSOURI

Model Input Data



Model Input Data

Range of total phosphorus load at monitored sites

MISSOURI

NEW MEXICQ

by

Monitored Load Slites Phos;r;horus

in millions of kilograms
+ 0.00-0.38

e 0.39-1.33
@ 1.34-3.76
® 3.77-9.33
@ 9.34-45.31

@ 35.32-102.32




Results

t Sources

11N

Po

 Data from USEPA’s Permi

Compliance System
* Used actual load data where

available
*|n unavailable, load data

were estimated

150 Kilometers

Point source locations

o Industrial point source

v
s
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k1
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Point source yield,
2002, in kilograms per
kilometer squared

20

B S

£

B 21- 59

B 60 - 252

I 253 - 185810



Results

Atmospheric Deposition

Wet deposition of total
inorganic nitrogen, in

kilograms per kilometer
squared

0-337
338 - 425
426 - 476
I 477 - 530
I s31- 601
B 602 - 763
B 764 - 1034

* Data from 28 active
USGS NADP/NTN wet
deposition sites in the
study area

* Data used in the
model are total
Inorganic nitrogen

*Mostly ammonia,
some nitrate

* De-trended to 2002



Fertilizer applied to crops

QOLORADO

Nitrogen fertilizer use, in
kilograms per kilometer squared

0- 456
457 - 1176
1177- 2034

I 2035- 3104

I 3105 - 4437

B 4438 - 6130

I 6131- 10574

* Data from USDA
NASS service

* County level sales
data

* Data are available
annually

Results



Results

Livestock Manure from Confined Feeding
Operations

« Data from USDA
NASS service

*Livestock manure
generated at feeding
operations (confined)

_ R applied to crops

Nirogen from lvestock manure, | S - Data are available

rometer squared | L i WA ™ every 5 years

206 - 605
606 - 1236

I 1237- 2069
B 2070- 3173
I 3174- 4860
B 4s61- 7882




Results

Livestock Manure from Pastures
(unconfined)

e Data from USDA
NASS service

e Livestock manure
generated from
pastures (unconfined)

o < «Data are available

Nitrogen from livestock manure,  § § P ’ et every 5 years

unconfined, in kilograms per
kilometer squared

0-216

217 - 494

495 - 806
[ 807 - 1162

I 1163 - 1584
B 1585- 2129
B 2130 - 4562




Total Nitrogen Yield Results

Delivered to local streams

Incremental total nitrogen
yield, in kilograms per
hectare per year

0.00

0.70 -
2.06 -

3.21
4.40
5.93

B > 862

-0.70
2.06
3.21
-4.40
-5.91
-8.62

Delivered
nitrogen yi
per hectar
0.00
0.01
0.40 -
147 -
244 -

] 3.84 -

B > 663

Delivered to the Gulf of Mexico

incremental total
ield, in kilograms
e per year

-0.01
-0.40

147
2.44
3.84
6.63

5T
|
|
|
|
i
!
'\

Results



Results

Primary Sources of Nitrogen
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Results

Primary Sources of Nitrogen

VIISSOURI

e S

i
e i

4

# "N";’m\.) ; 2
v’“w‘: r"..z,i, ,.o.«‘-f.

1
,,..\,—-s"'-.‘-o?""

!;_\ Taly
LN ) -
A
; -

g

Primary Source Total Nitrogen
I Point sources
Urban runoff
| Confined manure
Unconfined manure

150 Kilometers

¥
e SOU " N

el

100 Miles

4% : G ».,\-
h oy

Fertilizer
Wet deposition of total inorganic nitrogen




Results

Delivered Incremental Yields Maps by
Watershed

TP

|
J >
7 J
) N
/ i A
y
° 3
4 ~ Eunice
x

{
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Delivered

incremental total
nitrogen yield, in
kilograms per

hectare per year

gREphorus yield,
ilograms per
hectare per year

Mermentau River watershed



Applications

Other watershed-specific examples

Source plots and bar charts

Manure-
pasture [}
Manure- f—
feedlots
Fegili

|:|Tota| nitrogen inputs to

& basin
;‘ water

B Total nitrogen load
charge transported to streams

Atmospheric OTotal nitrogen load
Deposition transported to Gulf of
Mexico

20,000 40,000 60,000 80,000 100,000
Total nitrogen in thousands of kilograms




Nutrient Models-Decision Support™
Tools

.
(= Maodel Selection - SPARROW Mode! Decision Support - Windows Internet Explorer FEX

Modeling decision
support tools is ‘ ,
being developed to CUSGS - e 8 T e
enable managers to

evaluate ,,

management e
scenarios and the

associated ‘ |

environmental . e B

National Total Phosphorus Model - 1992

Added > Percent Change in Total Delivered Load to the Mouth of the
7 1992 Total Phos ntel . Columbia River Due to an Increase in Phosphorus from Manure
- . and Fertilizer

Incremental Load to the Gulf of Mexico Due t

> Percent Change in Incremental Load In the Upper Mississippi Due :
to Decrease in Fe x 3 MRBO02 Phosphorus

Incorporate |

National Suspended Sediment Model - 1992

eC 0 n O m i C aS p eCtS \ l, o . : e the period | : 0 'IF';:?:;::: :iv]esrphgrus Load Due to Mined Lands Delivered to
into the scenarios.



Applications

DSS tool

Windows Internet Explorer
Usgs.gov,
File Edt Vew Favortes Toos Help
@convert -+ [ select
Favories | 55 @) Free Hotmal & ~ ] USG5 Employee Express 2 | LISGS M5 WSC Internal Hom,.. | LISGS M5 WSC Public Home .., | USGS QuickTime & |

»
(& SPARROW Model Decision Support

0% v Page~ Safetyv Took+ @~

. 2 " USGS Home
Contact USGS
Search USGS

upport System MRB0O5 << SPARROW DSS Home
Map Controls || Adju s argets Find a reach.. ExportData_ Session v QLemn about the SPARROW Model =

Data Series
Incremental Yield

IModel Source
Al

Binning for Map Color and Legend
5 Equal Count Bins

Use automatic binning

Compatison To Neminal Model

Do Not Compare

Display Reaches or Catchments

Indwidual Catchments

Display Calibration Sites.

EXPLANATION

Incremental Yield
kg/sqr km/yr of Nitrogen
0 120
Hl 0 300

700
2E8
100 mi.
250 km.

Accessi FOIA Privacy Policies and Notices
U.S. Department of the Interior | U.S. Geological Survey
URL:

Page Contact Information: webmaster

Page Last modified: Fri Aug 06 16:43:17 COT 2010

CIDA
\ersinn: 1.4 11 1NR37

Camtarfor intnoratas Nasn Anshaics

Done & Local ntranet 5 %, 100%




Applications

DSS tool

{Z SPARROW Model Decision Support - Windows Internet Explorer

EIED

" USGS Home
Contact USGS
Search USGS

<< SPARROW DSS Home

EXPLANATION

Incremental Yield
fsqr km/yr of Ni

to
to
to
p b to
» 5 L to
i mi ’ ~ ’ :
Accessibility FOIA Privacy Policies and Notices

Department of the Interior | U.S. Geological ¢

7 CDT 2010



DSS tool

_6 SPARROW Model Decision Support - Windows Internet Explorer

@ * |E] Uss.qov,
Fle Edt Vew Favorkes Toos  Help
@Convert - [ Select

Favorkes | 55 2| Free Hotmal @&

(& SPERROW Model Decision Suppart

Hap Controls Find a reach... Export Data

Data Series
Incrementz| Yield
Model Source

Binning for Map Color and Legend
5 Equal Count Bins

Use automatic binning

Comparison To llominal Model

Do Not Compare

Display Reaches or Catchments
Individual Catchments

Display Calibration Sites

Policies and Notices
U.S. Department of the Interior | U.5. Geological Survey
URL:

Page Contact Information: webmaster

Page Last modified: Fri Aug 06 16:43:17 CDT 2010
\ersian: 1.4 11 10837

Done

~ ] UsGS Employee Express # | USGS MS WSC Internal Hom,., & | USGS M5 WSC Public Home ... @ | USGS QuickTime |

t= | Predicted Values | Graphs || Gi

Current Mapped Value: 281.84 kg/sqr km/yr of Nitrogen (Incremental Yield)
Predicted Values

Source Predicted (Nirogen kgiyear

3 Incremental Load

Upper liss TN load Incremental Load
Atmospheric depostion Incremental Load
Foint Souces Incremental Load
Urban Runoff Incremental Load
lanure - feedots ncremental Load
Wanure - pasture ncremental Load
Fertiizer ncremental Load
Incremental Load
= Total Load

Upper liss T load Total Load
Almospheric deposition Total Load
Foint Souces Total Load

Urban Runoff Total Load

lanure - feediots Total Load

Wanure - pasture Total Load

Fertlizer Total Load

TotalLead

Cancel

Applications

4 v Pager Sefety- Tooks~ @

" USGS Home
Contact USGS
Search USGS

<< SPARROW DSS Home

0 Learn about the SPARROW Model ~

K

»

EXPLANATION -

Incremental Yield
kg/sqr km/yr of Nitrogen
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SPARROW Fact Sheet

SPARROW MODELING—Enhancing Understanding of the
Nation’s Water Quality

The information provided here is intended 1o assist water-

managers with interpretation of the U.S. Ge

Survey (LSGS) SPARROW model and its produucts. SPARROW models can be used to explain spatial patterns in ‘monitored
strecm-water quality in elation to human ctivities and natural processes s defined by delailed geaspatial information
R wions have identified the sources and transport of nutrients in the Mississippi River basin,

rshed, and other major drainages of the United States. New S.

and interpretability are now being developed by the USGS

tlonal Water Quality

W models with improved accuracy
nt (NAWQA) Program for six

wafor regions of the coterminotts Unlied Saes These e SPARROW miodk s cve based onpte d geosptial daa ond
stream-monitoring records from local, State, and other federal agencies.

Benefits of Integrated Monitoring
and Modelmg

ccessful management of our Nation's

water resources requires an integrated
approach to environmental assessment that
includes both monitori nd modeling.
Monitoring provides direct observations,
often over time, of water-quality propertics
and charactenistics, whereas models are
tools for interpreting these observations,
Modeling results can advance under-
standing of the relation of water quality
to human activities and natural processes
that affect spatial variations in quality.

Specifically, models can be used to
(1) establish links between water quality
and constituent sources; (2) track the
transport of constituents to streams and
downstream receiving waters, such as
e (3) assess the natural proces:
th attenuate constituents as they are

trmsported from land and downstream; and
(4) predict changes in water quality that
may result from management actions or
changes in land

Continued integration of monitoring
and modeling is key to our future under-

d management of the Nation

water quality. Modeling results can help in
avariety of management decisions, induding
those related to contam inant-reduction and
protection strategies across broad regions
and decisions about future monitoring and

vulnerable to environmental degradation.
Modeling can help in meeting regulatory
requirements, such as those related to
nutrient-management strategies and the
development of total maximum daily loads
(TMDLs). Finally, modeling can help in
identifying gaps and priorities in monitoring;
including identifying monitoring that

might be redundant or unnecessary.

Figure 1. Generalized major land-use features included in the
SPARROW watershed model. Statistical methods are used to relate
water-quality monitonng data to upstream sources and watershed
charactenstics that affect the fate and transport of constituents to
streams, estuaries, and other receiving water bodies.

US. Department of the el
US. Geoological Survey

SPARROW Modeling

To support the need for water-quality
modeling, USGS scientists developed a
model that integrates monitoring data with
landscape information. This model, known
as SPARROW (SP

Regression On Watershe ), is
watershed based and designed for use in

SI’AH ROW modeling to explain in-stream
measurements of water quality (constituent
mass or load) in relation to upstream

and watershed properties (soil characteris
tics, precipitation amounts, and land cover)
that influence the transport of constituents
to streams and their delivery to receiving
water bodies, including estuaries (fig. 1).

Fact Sheet 200-301%
Mar

* For more information about model concepts:

SPARROW home page:
http://water.usgs.gov/naw
ga/sparrow/

SPARROW fact sheet:
http://pubs.usgs.gov/fs/20
09/3019/

Summary
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Strategies for Other NPS
Sources

LDEQ funds projects on

“Individual home sewage systems,
~ urban storm water runoff, sand
~ and gravel mining and forestry

activities and will be working on
nutrient reduction strategies for
each of the major sources of
nutrients.

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY



(2lg) Senate Concurrent
DEQ Resolution

* In May 2010, the Louisiana
legislature enacted Senate
Concurrent Resolution 40 to request
that the U.S. Congress support and
continue investment in the
Mississippi River Gulf of Mexico
Watershed Nutrient Taskforce and
alleviating hypoxia in the Gulf, citing
the MRBI.

LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY
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